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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 



-1- 



BEST AVAILABLE COPY 



RU 2068940 CI 



(21) Application number: 4869683 

(22) Date of filing: 19900926 
(51) Int. CI: E21B29/10 

(71) Applicant: flpbrm AjieKCaHflp TapacoBMMTwuiKOB Huso/law MsaHOBWMl Imrmtmciiko BacwraiH 
rpnropbeBMtiKHcenbMaH MapK HaoapeuuM 

(72) Inventor: Hptnn AjieKcaHflp TapacomcM, Tmiukob HnKonaw Meanomm. Hmxhtmchko BaciuiHH 
rpHPOpbCBWM. KwccnbMaH MapK Jla3apei»w. 

(73) Proprietor: Hpbrm A_neKcan^p Tapacn rhmThtttk o b HnKOJiafl HBaHouMMHiffiMTMettKo Bacwmoi 
rpnropbeasTOKHcejibMan MapK na3apeBim 



(54) nJlACTIJPL AJW PEMOHTA OBCAJJHfclX KOJIOHH 
(57) Abstract: 

I43o6pCTeHMe othocmtch k o6jiacrH 6ypooiH h flo6bTHM hc$th h roa, d wacniocTM R tcxhhkc u TcxHonoraM 
KanMTanhHoro pcMOHTa cKBajtumbt. Ucnb - noBbnncKne h ahhoctm pcMOHTHO-BoccxaHOBK-rejifaHirfx pa6or 
3a cmct 3amwTbi repMenrawpyiomero noRpbiTHn c coxpaneHweu repueTH3ai^ro kojiohhbi no aceft /yrwHe 
HanomeHHoro njiacTbjpH. £Ulh 3toixj oh cna6«eH npeAoxpaiorrtnbHbtMM MaiuKcraMii, MaKCHManbiibiA 
HapyxHbifi jnjaMerp KOTopbix npeBWinacr HapymHhrfl /niawerp KOJibueBbix 3/ieMenroa npw 3-tom 
upcfloxpamnxjibHfaic MaiL»CTbi pasMemcKbt biejajry Ka/ibueBbniH aneMeHTaMM repMeTM3npyK>mero 
noKpbtTwi c 3a3npoM c BfaMOiRHOCTbX) b paGo^eM no/ioKeiMM nepeupwraH 3a30DOB c yMeHbraeiiHCM 
Hapyjfinoro /rwawerpa in?efloxpaHMT€JibHh4X MaH»eT ;;o HapyjRHoro gnawer-pa KOJihueBbix aneMeirroB. 4 mji. 
blblbll 
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Description [OnHcanae H3o6peremi5i]: 

M3o6pcTamc othochtch r oojiacTH 6ypeiain h A°6bi i ni ne<Jmi m ra3a n, b MacTHOcTw, k TexHURe w 
Texnojionw KanvTanbHoro peuoHTa cRBanuoibb 

Uenbio H3o6pereHK« tfBJitterctt noBbimeHHe h a^e irhocth peuoHTHO-BoccTaHoewTe/ibHbLX paGor 3a ewer 
3amwTt»i rcpMcrvraMpyioa^ero noKpunw c coxpaHeimeM nepMtrrMoauyni rojiohhw no seen jjnvuic 
HanomeHHOPO iuiacTbipfl. 

I locTaaneHHaH r;e/n> AocrwraeTCfi revr, trro rtnacTbtpb ftnsi penoirra oticaAHbix rojiokh cocto*tthhm h3 
irpo^QJihHO-rcxJjpKpOBaHHoft Tpy6bi c Hapyxiibai repMerraMpywinjiM noRpwrneM, BbinojiHeHHbiM H3 Ha6opa 
ROJibneBbix 3J1CMCHT0B. paciiojio«CHHt»LX hao/ib Tpy6bi c 3a3opoM Apyr OTHocirrcjibno Apyra. cuaCfficn 
npcfloxpaHHTtyi bHbiMH MaHmeTaMH. MaRCHManbHbiH HapyjRHbrifc ff^iaMcrp Roropbix rrpcBbinracT HapymHbrA 
HHauerp ROjibiieBbtx aJieueiiTOB, npw rroM npc^oxpaHHTeabHbie uaHMeru paoMemeioj Mea^y RonbueBbrvai 
aneuenTaMH r>epuerw3i^yiornero noKpbiTMH c 3a3opax£H c B03M07RHOcrtJo b pa6oMCM nono«CHWw 
nepeRpbnwi 3a3opoB c yMenfatueHMew napy:>RHoro jjwaMerpa npc^oxpaHMTenbHbtx uafmrr a° "apymnoro 
/jMawerpa RO/ibneBbtx 3/icmchtob. 

npM TpaHCnODTMpOBKe THKOIX) 11/iaCTbIpH B RQJIOHHy o6ca^Ht»LX Tpy6 ROHTaRT ePO CO CTeHKOH KOJlOKHbl 

ocymecTarmcTCfi vepe3 waiimeTbi, pa3ueineHHbie b 3a30pax mcs^v RonbueBbiMH rcpwenrjwpywnmMM 
3jicmcht<im_w Ma onpeAC-UCJiHOM paccTOKHim fflpyr ot APyra no Bceft ^/imhc ruiacrbipH. 

MaHaera BbcnojmeHa b bmjic umiMHRpa c nocTOHHHbOvi utim nepeMcHHbiM no cc n/omc nuaMerpoM n 
TOjTnjifHoii CTeanoi. Han6ojibniKft ^waweTp MaHweTbi npeBbnuaer HapyjRHbiM onweamtbrti njwavieTp 
RonbueBoro repMeTM3wpyK>merx> aricMCHTa. 

JXmoia MaHmer BbJDHpacTCH thrum oopasoM, HTo6bi npw paoMciucwMH wx Ha nnacrbipe Mcm;xy 
repMCTH3MpyK>mnMH a/i CMCHT&MH coxpaiuuicfl <J>yHRiDioHajibHbiH 3a30p He TOJibRO npw TpaHcnopTvrpoBRe. HO 
Yi npw pacoufpeHMH njiacrbipH b rojiohhc 

PaocTOHHHe uemjjy MamaeTajk/M h mx ROJiMMcereo paocuvrrbiBaercH b 3aBwa»iocTM ot jyiwHW nn acrbipst n 

RpHBH3HbI CTDQJia CKBaflLHHbl, HTo6bI ITpM KOHRpCTHblX HX 3Ha^CJtHHX HCRJIJOMMTb ROHT&KT 

rcpMcmi3HpyK)mcrx> noRpbrraa anacTbipH c RonoHBofi a ero paspymerme. 

KoH^m^ypaunH MaHjRer, $H3WR0-N<exaHHHecRne cBOKCTBa m npowHOcrHbic xapaRTcpwcrMRH MaTcpwana K3 
Roxoporo 01m w3roToaneHbi, no3Bon*noT o6ecne*orrb wx u,enocTHocTb npw ^bjukchmm ruiacTbipH b 
cRBajRKHc, a npsi ero pacmMpcmoi ^c4>op NOip 0 oaTtcn b pa^wanbnoM lianpaancHMM ao BCJiHMMHbi paBHow 
TonmwHe repMeTM3Mpyion;ero noRpbiTHH imarrrbrpw, ncRJUonaH AOnojuoiTCJibHyK) noTepK) npoxoAHoro 
CeMCHMH ROJlOHHbl ooca^Hbix Tpy6. 

Ha cj>nr. 1 H3o6pajReH iuiairrbrpt> 1 c OACXbD*m Ha Hero rrp€A 0X P aiorreji lj tbo^ii uaiixeTaMH 2. ciiymeHHtcw b 
o6caAHyio RcxnoHHy 3; Ha $nr\ 2 h 3 npoAoiibHbre w nonepeMHbic ccvchkh MaiDRcrw; Ha <J>wr. 4 BapwaiiT 

BO3M0JKH0rO H3rOTOBJlCHMH M&H7R CT. 

MaHJReTa [$irr. 1 3) H3rxrraariHBaeTCH c ncpeMCHHbiM no ec pane A Ma * je TP°" c o^MiiaKOBoft tojid^hhoh 
creHKH no Bceuy cctieHino paBHoA mjih 6nM3R0tt Tominoie pepFwtexH3wpyiuii;ePu noRpbiniA n/iacxbipH. Ha 
ROHUCBbix yMacxRax 4 ec raiyrpeHHirii AnaMerp BbmojiHeH c KOtHycoBboa ponycROM no omomeHino r 
napyjRHOMy AMaMexpy nnacTbipH. B cpeAHeH Macro 5 ffnaMerp MaHJRCTbi yBtraratBacTCH 6e3 H3MeneHRH 
TonmHiibj cTeHKH a° pasMepa Ha 3 4 mm npeBbiraaioiuero jxuauerp repMeTMOHpywiqepo ROJibueBoro 
3/ieMCHTa 6. b pc3ynbTaTc hcto b tcjic MaHJRCTbi o6pa3yenncH noAiiyrpenwe. 

riepexoAbi 7 ot 6aribmero AHaucTpa r weHbineMy BbmonneHbi rohmmccrmmm c yrvioM npw BcpntwHc Ronyca 
MeHbmMM 45°. Memfly rcpucTHKOM 6 m MawRerofl 2 KMeeTcn 3a30p 8. rinacTbipt> cnycRaercw b cKBajRWHy 
Ha uiTaHre 9. 

rLriacTbipb co6HpaercH h ycTaHannHBaeTCH cnejjyKynxyoA o6pa30M. 

MaiuxeTbi 2 oAeBaiOT Ha njiacTbipb 1 c nararou, wto ooecrrenMBaeT wx ynepwaHue Ha neM. 3a^eM Ha 
nnacTbipb HaHocwrcH repMcrw3Hpyioii;cc noRpbiroe 6 n BMRe RonbucBbtx aneMeBTOB Taxnw o6pa30M. MTo6bi 
ucxpy hhmh h MaHmcTaMH 2 ocTaBajicH 3a30p 8. Flocjie aroro lUiacTbipb Ha uiTanre 9 onycRacTCH b 
o6caAHyx) Tpy6y k Mccry ee iierepMeTMMnocTH, h pacnntpflercH AopratpyMmeH ronoBRou flo nnoTnoro 

KOHTaRTa CO CTeHXnfl OOCaAHOll ROJlOHHbl. 

TpaHcnopxHbie ra6apnTHbie pa3Mcpbi nJiacTbipn o6ycnoBneHbi paTuepawu npe/\oxpaHiiTCJibHbix MaH»rr m 
noaxoMy npw RnnTtLcmm ero b ROJioimc kohtqkt rcpMeTM3Mpyioiuero noRpbiTim nnacxbipn co creHxaMH 
ooca^pibix RonoHii KCRjnoMeH. mto o6ecncMHBaer ero coxpaHHocTb. 

Manner bi u3POTaii;niBajoTc« 113 Marepwajia a 04 ^ 3 ^ 1 " 10 3^acniMH0ix), Mix)Cbi He npeiiH'ixrrooBaTb 
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pacmwpeHWW TtnacTbip* b koltiohhc m He coaAanaxt npw 3T0M 3HauHTcnbHbix AonojiHWTeJibHbix ycunuM u d 
to we epefc** /jocrra-roMHo npowHoro. ciiocoGhoix) coxpaimTb reoMerpwMCCRyK) (jwpMy b rrpouccce 
TpancnopTHpoBKH roiacrupn k Mecry napymeroiq rojichtiu, nanpnuep. no/ormuiena hhh peomibi. 

np n pacimipeiiMH imacxbip* uaiuaeTbi oa cuer no^HyTpeHMft, o6paayiomHX 3a3op lO Mexyjy hm*€m w 

TlJiaCTbipCM H KOHMMCCKMX nCpCX0«0D. MCKJIKWaiOmKX o6pa30BaHWC CRJia^OK. A«p3pMMpyiOTCH D paflliailbHOM 

Hanpaanerow h npw*HuaiOTCH r ctchkc iuiacrwpH. riocKCJibKy Tcurapnia ctchkm waHKCT 6nn3Ka Tommme 
repMerM3wpyion;epo noRpwrwi, aononroiTejibHOft ntrrepn npoxoflnoro ccmchmh ko/iohhw d 3one ycxanonro! 
ruiacrrbipH hc npowcxoflwr. 

Wcnorib30BaHMC npcAnomcHHoro imacTbrp*. cHa6wcHHoro npeAoxpamrrejibHWMH MattKeraMM noaeonwT 
npeAynpcAMTb TpeHMe rcpMCTMawpyiomcrx) iiok pbi thh o ctghkm Ko/ioHHbi. coxpaHMTb ero ufJiocxHocrb m 
o6ecncwrb HafleJKHbo* peuoirr HerepMCiwiHbix o6caflm,tx kottohh. blUbll blblbl2 blblbl3 
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Claims [OopMyjia H3o6pereHHsi|: 

IlnacTbipb pjw peMOHTa oGcaAHbix ko/iohh, cocTortmn^ H3 npoAo/ibiio ro^piipoBajinort Tpy6w c Hapy^KHHiM 
repMerHSHpyiomuM noKpbiTHeM, BwnojiHeHHWvi M3 Ha6opa Konw^owx 3/ieMeHTOD. pacnoJiOKeiflfbix Bflanb 
TpyObi c 3a3opou othochtcjibho ^pyr ffpyra.. oTniroajoiujiHCM tcm, *rro, c uenuo noBbjrneHiin hs^okhoctm 
pcMOHTHO-oocjcTaHOBHTenbHbOC pa6oT 3a cucr 3anxKThJ repMenowpyiomero noRpbrrnH c coxpaHenncM 
rcpMCTH3aumi RonoHHbi no dcch ahhhc nanomeinioro luiacTbiptt. oh cHa6»cH npefloxpainrTejrbHbiwM 
waiLmeTaMM, waKcuwajujiuH HapyxHbift /jHaueTp KOTopbtx iipeBbiniaer napyMHww ffnaMtrp KonbueBbix 
3jieMCHToe, npw 3tom npefloxpaHHTcn bHbtc Maiimerbi pa3uea;eHbi uempy Kani^ueBbiWM aneueH-raMH 

rCpMCTH3WpyiOmerO nORpblTHH C 3a30paK£H C BCOMOAHOCTbJO B pa60MCM nOJIOJKCHMM ncpCKpbfTM« 3a30p0D c 

yMCHbtncHHCM HapymHoro «HaMcrpa npefloxpaHH-rejibHbix Maimer ao Hapyxujoro AwaMerpa RonbueBbtx 

3JieMeHT0B. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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